In the field of physics cognate to our branch, there have been many admirable and helpful papers-notably, those of Sir J. J. Thomson at the Section of the British Medical Association last year on " Rontgen Rays in Therapeutics," with the modest sub-title " A Suggestion from a Physicist," in which he emphasized the difference of absorption by hard and soft rays, with reference to their use for treatment. His opinion was that the soft rays, owing to their greater facility for absorption, must have much greater physical and physiological effects than the hard rays. He referred to the work of Professor Barkla's discovery of the secondary rays produced by the impact of the ordinary X-rays on different metals, and the constant quality of these secondary rays according to the metal used, and threw out the suggestion that these secondary rays had possibilities in medical treatmuent. This suggestion has been followed up and embodied in an admirably worked-out paper by Dr. Hernaman Johnson, read at the Section of Electro-Therapeutics and Radiology of the British Medical Association, in 1910. Touching this matter, the production of the Lindemann tube promises to be of great value in the production of the softer rays, and this opens up a field for research which may give us better results in treatment of superficial disease.
Sir Oliver Lodge's paper at the Section of the British Medical Association this year was a fascinating account of the conveyance of electricity through solids, liquids, and gases, which will be read with the greatest interest by everyone who is interested in electrical phenomena, and more especially those who have the X-ray tube as their constant daily companion.
Professor William Bragg's paper at the Royal Institution, in January, 1911, on "Radio-activity as a Kinetic Theory of a Fourth State of Matter," gives an account of his most interesting experiments in support of his theory, which well repays reading and re-reading.
The theory that the action of the electric and radio-active treatment of disease is due to the production or liberation of vaccines is one of great interest, and Dr. Deane Butcher made out a very good case for this hypothesis in his paper during the discussion on vaccine therapy at a series of special meetings of the Society last year. The fact that so many diseases of such diverse characteristics have reacted satisfactorily to these agents is, in itself, the strongest evidence in favour of this idea.
The main points in Dr. Butcher's paper may be summarized thus: The action of radio-active treatment is biological, not merely destructive or congestive, and the cells of the body are stimulated to produce an antitoxin. He instances the cure of rodent ulcer by such diverse means as X-ray, radium, ultra-violet light, high frequency effleuve, and zinc ions. In the first two, at any rate, the process is not that of destruction, but of repair. It states his belief that thermo-penetration and muscular exercise electrically produced act in the same way, and suggests the ultimate possibility of producing or controlling autovaccination by electrical means. While it must be admitted that the evidence is too meagre for a definite pronouncement as to the accuracy of the theory, the action of the X-rays in leucocythaemia and the profound change in the blood produced thereby is difficult to explain by any other theory. This is a subject that will well repay further research with the aid of the pathologist, and I have no doubt that it will be followed up further, and I hope that before the end of our year's work we may be able to get some communications to our Section on this very important development.
With regard to the branches of our own special work. These fall into four divisions-radio-diagnosis, radio-therapy, radium-therapy, electro-therapy-and I propose very briefly to mention what seem to me to be the most salient points in the advances in the first two only, because the two latter branches have been so fully discussed at the meeting of the Section of the British Medical Association at Birmingham.
RADIO-DIAGNOSIS.
We find many aids to the above in the improved forms of apparatus which have been produced. The improvement in the manufacture of coils and the advent of the transformers have provided an output of satisfactory electrical energy up to and exceeding our requirements, and both instantaneous and even cinema-radiography are now no longer wished-for possibilities, but established facts. The latter method is unfortunately of necessity a procedure which is out of the reach of most of us, but the interest of its successful production, which has been sought after so long, is undoubted. The quality of the tubes manufactured is improving steadily, and of the accessory technical apparatus we have a great number of interesting appliances--notably, automatic platechanging plate-holders, which enable us to take stereo-radiograms in the space of a second, or less. This latter process will undoubtedly be used mnuch more universally in the future, more especially in the examination of the chest and the gastro-intestinal tract, and from what has already been accomplished in this line we may hope for early and more accurate diagnosis in the X-ray examinations of these regions. I do not intend here to enter into any discussion as to the relative value of coil and transformer for radiographic work. This has been too lately discussed in the Section to require any further comments. It may be, however, that in the not far distant future a further discussion in the light of increased practical knowledge will be of interest.
I might mention, in relation to the transformer, that there are great possibilities in the method of stereo-fluoroscopy by the utilization of the two phases acting intermittently, as published by Dr. Pirie. This method of examination is one that I worked on for a long time before the advent of the transformer, but which never proved satisfactory in my hands.
The examination of the alimentary canal by means of bismuth has been, I think, the field in which most progress has been made, and a large number of communications of great interest and value have been the result. Dr. Groedel, whose admirable paper and demonstration we had the pleasure of hearing at our Section before we left Hanover Square, gave a summary of the advances in the Rontgen diagnosis of diseases of the stomach and bowels, which was published in July, 1910.1 Since then there have been several further communications, of which I may mention the following: "Diagnosis of Hour-glass Stomach," by Dr. Hertz, giving an account of hour-glass contraction which the X-rays failed to reveal, and the causes of the failure ;2 "Gastric Radioscopy," by Dr. Barclay, with his technique and conclusions; "C(Esophageal Peristalsis," by Dr. A. C, Jordan; "Some Intestinal Cases," by Dr. A. C. Jordan; " X-ray Appearances of Hourglass Stomach," by Mr. Thurstan Holland; " Rontgen Diagnosis of Chronic Gastric Ulcer," by Dr. Martin Haudeck, giving an account of seven cases where the diagnosis was made and confirmed by operation; " Mobility of Stomach after Gastro-enterostomy," by Ribas y Ribas. iEsophageal constrictions can be accurately located and the diagnosis between spasm and malignant disease generally made, and peristalsis in the oesophagus can be demonstrated. The size, shape, and mobility of the stomach and intestines can be accurately determined, and in many cases a definite diagnosis made in cases of carcinoma and gastric ulcer. The appendix can be demonstrated in some cases and the peristaltic movements of the intestine can be watched. From the point of view of hospital work, the increase of this work demands a great deal of the time of those who undertake it, and the example of one of our great hospitals, which many years ago recognized the necessity of separating medical and surgical radiography, is one that will have to be extensively followed by others if the work is to be adequate and satisfactory. It is a serious problem how the vastly increasing demand for screen work, both in these examinations and in the examination of the thorax, is to be adequately met.
The inducement at present offered to medical men to take up this work, which under the best conditions is one of danger to health, is at present totally inadequate, and we are conscious of the fact that at present very few new names are known to us as entering this branch. Several of the smaller hospitals find it impossible to get medical men to undertake the charge of their departments, and undoubtedly there will be not only a shortage but a dearth of men who will be willing to run the risk of devoting their lives to radiology. To return from this digression. Another subject, namely, the diagnosis of early pulmonary tuberculosis, is one in which there has been some advance, and the details of the best methods of making the examination, are well set forth in a paper by Dr. Orton,' and in the discussion of Dr. Knobel's paper at the British Medical Association. The general tendency is to put the screen examination at a higher value than the plate. Though the limitation of the diaphragmatic movement is a sign of great importance, and at one time was considered the earliest sign, the deficiency of illumination of the apex, in the opinion of most observers, has taken a prior place.
It is hoped that we may be able to have a full discussion on the subject in the ensuing year, and that we shall all benefit thereby.
Pyelography. The development of the X-ray examination of the pelvis of the kidney after injection of collargol, which was first introduced by Voelckler and Lichtenberg, is another valuable aid to diagnosis. Dr. Bruce, at the British Medical Association at Birmingham, gave a full account of the method employed by him and Mr. Thomson Walker. There are still many directions in which improvements in technique may develop. Cerebral tumours are still elusive unless they involve the bony structures of the skull. Gall-stones are still, in most cases, beyond the possibility of diagnosis. Uric acid calculi remain the bane of the radiographer. The line of discovery that we wish to see successfully followed up, therefore, is the differentiation of structures of great similarity in density. This is an object which forms a most attractive study. Dr. Rosenthal, of Munich, at the Berlin R6ntgen Congress, in April, 1911, read a paper on this subject, and exhibited skiagrams of the hand showing normal blood-vessels, and many other radiographs of great interest. I Archives of Roentgen Ray, 1910-11, xv, p. 323; Brit. Med. Journ., 1910, ii, p. 529.
RADIO-THERAPY.
Before reviewing this, we welcome the appearance of some new instruments for measurement of quantity and quality of X-rays.
The milliampere meter, as Dr. Wertheim Salomonson has proved in a recent paper, only enables us to reproduce a known dose of X-rays, and is not to be relied upon for accuracy.
Bauer's qualimeter, which was shown at our Section in February,1 has now been used for some time in this country and gives us a visible record of the condition of the tube during the whole time that it is running, and allows us to keep the vacuum in the condition that we require.
With regard to quantimeters in this country, preference, I think, is still given to the Sabouraud-Noire pastille dose, and in this connexion there are two improvements in technique, described by Dr. Pirne and Dr. Hampson, which were both primarily devised for the treatment of ringworm, but of course are both applicable for the treatment of any skin condition. Both methods have the following points in common:
(1) The pastille is placed onz the skinl; (2) the pastille is examined by artificial light; (3) less distance between anode and skin; (4) reduction in time for producing full dose. In Dr. Pirne's method it is necessary by experience to learn the quarter B tint, and it is not possible to use already exposed pastilles. In Dr. Hampson's method he uses half the distance as a rule and has the standard tints, twenty-five in number, arranged round a snmall circle, which rotates beneath a black card, in which a window allows a comparison of the standards with the exposed pastille. The epilation dose corresponds to any six intervals on the scale, so the same pastille can be used for four successive doses. Three or four minutes have sufficed to complete the dose, according to distance-106 cm.
The new model of Bordier's radio-chronometer is an improvement on the old one, but the small number of tints and the daylight exainination are objections.
General Techntique of X-ray Therapy. There is a definite divergence of opinion on the subject of the quantity and frequency of dosage. In the early stages of its existence the tendency of radio-therapy was to give small doses frequently repeated. This was, at first, purely empirical, and the dosage was, therefore, unequal and unscientific. When the different form of measurements appeared there was a gradual change to bigger doses less frequently repeated, and the use of filters enabled these doses to be repeated more frequently. At the present there is a movement in favour of returning to the smaller doses again. This has been so recently discussed that I only wish to say one thing, namely, that the introduction of its treatment by large doses of radium has at present thrown this method into disrepute. It nmay be that the results of the application of radium may be better and more permanent than were obtained by X-rays; we sincerely hope that they may, but the fact remains that there have been reported very many cases of undoubted recurrence of malignant disease where the recurrence has absolutely disappeared and the patient remained apparently perfectly well for a number of years. Immediate irradiation after operation is the logical sequel to the established fact that superficial recurrences can be removed by X-rays.
Professor Leduc, whose communications discard the filter, advises irradiation in different directions to protect the skin and attack the deeper parts, leaves a fortnight's to a mnonth's interval, uses no localizer, continues applications for months or years, and absolutely disapproves of post-operative radio-therapy; but if operation be thought necessary, advises treatment before operation. Although any communication of his is received with respect, I think that he will have many opponents on the latter score.
The fact that cancer is a purely local disease at its inception, and the large percentage of non-recurrences after operation, will certainly weigh heavily against the doubtful chance of cure by radio-therapy.
Treatmnent by means of Secondary Badiation. This opens up an entirely new ground for research, and I think that it has possibilities that will make it worth our while to experiment further, and I have no doubt that it will be followed up with interest. lTreatmnent of Uterine Mlyomata.
Although it has been known for some years that uterine myomata have been influenced by the X-rays, it is only recently that the technique has been perfected, but enough has been done to prove its great value in the treatment of this condition. Foveau de Courmelles, Albers Schonberg, Dessauer, and Bordier are the names to whom the credit is due for this addition to the aids already given by radio-therapy to medicine.
Dr. Bordier's paper, published in August last,' gives the exact details which he uses, and the history of eighteen cases treated with good results. Dr. Gauss give the results of carrying out the treatment by Albers Sch6nberg's method in sixty-three cases, and analyse their results. Total amenorrhcea was produced in 60 per cent. and partial in 30 per cent. They recommend surgery in otherwise healthy individuals to whom time is an object, and radio-therapy in all other cases.
This method of treatment is now beyond the experimental stage, and may be said to be established as an alternative to extirpation in suitable cases.
I will not weary you with platitudes on the present price and shortage of radium and the subsequent difficulty of obtaining it, but I note with great interest the possibilities of mesothorium described in a lecture by Professor Rutherford. It emits beta and gamma rays and decays to half its value in five and a half years. It emits initially no alpha rays, grows radiothorium in a few years which in turn emits alpha rays, changes into thorium X, and then into thorium emanation. It increases in activity for three and a half years, arriving at one and a half tinmes its value. Its beta rays have equal and the gamma slightly more penetrating rays than radium. It is obtained from the residues from the extraction of thorium, and there is unlimited scope for its production, and if it can be obtained at a reasonable price we shall have the opportunity of testing the possibilities of treatment with larger quantities of radiant material than we can hope to have with radium as the source of energy. Before I close my remarks I have a few suggestions to make for the coming year. We hope to elaborate the clinical evenings and welcome the exhibition of skiagrams of cases of doubtful diagnosis, and we intend to give notice of some chosen subjects which will enable our members to add any cases of their own which may bear on the subject chosen. These will be duly announced.
Another proposal which we hope to be able to elaborate further is to commence to form a series of skiagrams to be kept in the Library of the Royal Society of Medicine for reference. These skiagrams, it is suggested, shall consist of prints or transparencies of normal bones and joints at different ages, and also of pathological conditions. We propose to form a sub-committee to work out details which will be submitted to you later, and it is hoped that members will assist in undertaking some part of this work which will in time form a collection of great value to all who are interested in X-ray diagnosis. I Clin. Journ., 1911, xxxviii, p. 187.
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